The cause of attention-deficit/hyperactivity disorder (ADHD) has been linked to abnormalities in prefrontal-striatal-cerebellar networks, but the brain-behavioral correlates are relatively equivocal. Children with ADHD and healthy controls underwent MRI and neuropsychological testing. Brain cortical thickness was analyzed for the bilateral rostral and caudal anterior cingulate cortex (ACC). Inhibitory control was assessed with the Stroop Inhibition test, and ADHD symptom severity was assessed with parent and teacher behavioral questionnaires. Brain-behavior relationships were calculated between cortical thickness and behavioral measures with regression models. Children with ADHD had significant cortical thinning in the right rostral ACC but nonsignificant thinning in right caudal, left caudal, or left rostral ACC compared with healthy control children after statistical correction for multiple comparisons. Further, right rostral ACC thickness predicted a significant amount of the variance in parent-and teacher-reported symptoms of ADHD. Exploratory analysis showed that cortical thickness was not related to psychostimulant medication history. Symptoms of ADHD may be related to reductions in cortical thickness in the right anterior attention network, a region implicated in behavioral error detection, impulsivity, and inhibitory control.
Attention-deficit/hyperactivity disorder (ADHD) is a neuropsychiatric disruptive behavior disorder defined by age-inappropriate levels of hyperactivity, inattention, and impulsivity that cause significant impairment in social, occupational, or educational contexts. It is also one of the most common childhood disorders, affecting 5-10% of school-age children and often persisting into adolescence and adulthood (American Psychiatric Association, 2000) . Etiological theories of ADHD are diverse and postulate core deficits in inhibitory executive functioning (Barkley, 1997) , dopamine reward processing (Sagvolden, Johansen, Aase, & Russell, 2005) , executive dysfunction-delay aversion (Sonuga-Barke, 2003) , and integrated neuroscience models (Nigg & Casey, 2005) . These theories propose distinct developmental pathways and processes, but the underlying neurocircuitry consistently suggests impairments in prefrontal-striatal networks. The majority of structural neuroimaging studies in ADHD demonstrate volumetric reductions in regional gray and white matter as well as in the striatum and cerebellum (Valera, Faraone, Murray, & Seidman, 2007) .
The anterior cingulate cortex (ACC) is another area of interest in ADHD given its putative role in self-regulation and executive control (Fan, McCandliss, Fossella, Flombaum, & Posner, 2005; Posner, Rothbart, Sheese, & Tang, 2007) . Neuroimaging research has demonstrated volumetric reductions of the ACC in children with ADHD (Semrud-Clikeman, Pliszka, Lancaster, & Liotti, 2006) and abnormal functional connectivity in the resting state (Tian et al., 2006) . Meta-analyses also provide strong support for a connection between reduced functional activation of several brain regions in ADHD, including the ACC, during behavioral inhibition and attention tasks (Hart, Radua, Nakao, Mataix-Cols, & Rubia, 2013) . Furthermore, the ACC has been found to be volumetrically and functionally abnormal in adults, suggesting ACC abnormalities may persist into adulthood (Castellanos et al., 2008; Makris et al., 2007 Makris et al., , 2010 Seidman et al., 2006) . Thus, structural and developmental abnormalities in these regions, particularly the ACC, have been hypothesized to play a role in the developmental etiology of ADHD symptoms.
Cortical tissue volume is a product of cortical thickness and cortical surface area, and the morphology of each may be explained by different developmental and genetic processes (Rimol et al., 2010; Winkler et al., 2010) . This possibility has led to a resurgence of structural neuroimaging studies in clinical psychiatric disorders including ADHD that focus on cortical thickness. For example, cortical thickness has been found to be reduced in regions of the frontal, temporal, parietal, and occipital cortices in ADHD, after false discovery rate statistical correction (Narr et al., 2009) . Others have observed cortical thinning in the inferior frontal gyrus (IFG) (Batty et al., 2010) , asymmetry with regard to cortical thickness of orbital frontal and inferior frontal regions (Shaw et al., 2009) , and cortical thinning of right parietal, dorsolateral prefrontal, and anterior cingulate cortex in adults with ADHD (Makris et al., 2007) . Thus, differences in cortical morphology, particularly in prefrontal regions are a consistent finding with regard to a potential biomarker of ADHD.
ADHD symptomotology has also been hypothesized to be related to a developmental delay in cortical maturation. Using cortical growth models, Shaw and colleagues (2007) observed that global cortical maturation peaked in typically developing children around 7.5 years of age compared with 10.5 in ADHD, with the most significant delays occurring in the prefrontal cortices. This delay in cortical maturation is consistent with findings of significant correlations between executive function ability and regional cortical thickness in healthy child controls (Tamnes et al., 2010) . Although findings are preliminary, cortical development presents an important process in the developmental pathophysiology of ADHD.
The literature on cortical thickness in ADHD has focused primarily on differentiating children with ADHD from controls in regional cortical thickness, with few studies examining the impact on functional or clinical outcomes. Existing studies indicate symptoms of ADHD may be functionally related to reductions in cortical thickness. For example, children with ADHD who performed significantly worse than healthy controls on a Go/No-go inhibition test were found to have reduced cortical thickness of the IFG (Batty et al., 2010) . The authors speculated that cortical thinning in the IFG provides more evidence that inhibitory dysfunction in ADHD is due in part to prefrontal cortex abnormalities. In a cross-sectional study utilizing three age groups of participants with ADHD (e.g., 6 -10, 14 -17, and 25-35 year olds), all three groups showed cortical thinning in the right superior frontal gyrus that also negatively correlated with ADHD symptom severity (Almeida et al., 2010) . This suggests abnormalities in brain development in ADHD, particularly in the prefrontal cortex, may persist into adulthood.
Trajectories of cortical development may also influence symptom severity for children with ADHD. For example, in a longitudinal sample of children with ADHD divided into "worse" or "better" outcomes (defined by differences in follow-up Children's Global Assessment Scale and persisting ADHD diagnosis), Shaw, Lerch, et al. (2006) demonstrated that the clinically "worse" ADHD group had reduced cortical thickness in left medial prefrontal cortex on baseline MRI and also showed abnormal parietal cortex development compared with the clinically "better" ADHD and control groups. Thus, abnormal regional cortical development is thought to be involved in behavioral and clinical outcomes in ADHD. It is unknown, however, if abnormal cortical development in ADHD is related to specific aspects of executive attention, inhibitory control, and parent-and teacher-reported levels of hyperactivity and inattention.
The aim of the current study was to evaluate the relationship between cortical thickness of the bilateral ACC and inhibitory functioning and parent-and teacher-reported levels of hyperactivity, impulsivity, and inattention in a carefully diagnosed sample of children with ADHD-Combined Subtype. The current study extends past work by using several empirically validated neuropsychological measures as well as parent-and teacher-reported symptoms of ADHD. A secondary exploratory aim was to assess the effects of chronic psychostimulant use on cortical development in children with ADHD. Based on past work, we hypothesized reduced cortical thickness in the bilateral ACC in children with ADHD. It was also hypothesized that cortical thickness measures would be negatively correlated with a measure of inhibitory control and parent-and teacher-reported ADHD symptoms of hyperactivity and inattention.
Methods

Participants
Participants were a total of 47 children and adolescents between 9 and 15 years of age matched on gender, socioeconomic status, and ethnicity. Participants were recruited through advertisements in local schools, hospitals, and medical clinics. All participants were right-handed and spoke English as a first language. There were two groups: ADHD-Combined Type (ADHD, n ϭ 32) and healthy controls (n ϭ 15). Thirty-two boys and 15 girls participated in the study. ADHD participants were diagnosed using the Diagnostic Interview Schedule for Children-IV-Parent Version (DISC-IV-P). ADHD participants met Diagnostic and statistical manual of mental disorders (4th text rev. ed.) criteria for ADHD Combined-type (American Psychiatric Association, 2000) and no other psychiatric or learning disorder. Control participants did not meet criteria for a psychiatric or learning disorder. All participants were recruited from a diversity of socioeconomic and ethnic backgrounds in order to control for potential group differences. ADHD participants taking medication for ADHD had at least a 36 -48-hr washout period prior to neuropsychological testing and MRI scanning. Parent and child informed consent was completed by all participants prior to testing. Participant demographics are presented in Table 1 .
Neuropsychological Assessment
Neuropsychological testing and MRI scanning was done on the same day. During neuropsychological testing, participants first completed measures of intellectual functioning followed by measures of reading ability, inhibitory control, and parent behavioral questionnaires. Teacher questionnaires were mailed to participants' respective schools and were completed by participants' teachers. The Differential Ability Scales (DAS) was used to assess General Conceptual Ability (DAS-GCA) (Elliott, 1990) . The Wechsler Individual Achievement Test (WIAT-II) (Psychological Corporation, 2002 ) was used to rule out a reading disorder (participants demonstrating standard scores Ͻ85).
Inhibitory control: Stroop task. The Inhibition subtest from the Delis-Kaplan Executive Function System (Delis, Kaplan, & Kramer, 2001 ) was used as a measure of inhibitory functioning. This measure, known as the Stroop task (Stroop, 1935) was used as a measure of inhibitory control (inhibiting an automatic response in favor of a response that meets task demands) (Lezak, Howieson, & Loring, 2004) . For the purposes of calculating the Inhibition score, the Color Naming condition was also used. The Color Naming condition features a page with five rows of 10 This document is copyrighted by the American Psychological Association or one of its allied publishers.
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colored squares (i.e., red, green, blue) in random sequence, and participants are asked to name, as quickly as possible, the color of each square one at a time until they complete all five rows. The Inhibition condition features a page with five rows of 10 words printed in differently colored ink (e.g., the word "red" printed in green ink) in random sequence, and participants were asked to name, as quickly as possible, the color of each color-word one at a time until they complete all five rows. The purpose of the Inhibition task (i.e., Stroop Effect) is to inhibit the overlearned response, which is to read the word in favor of the goal-directed response, which is naming the incongruent color the word is printed in. Total time to complete the tasks was recorded with a stopwatch. Total corrected and uncorrected errors for each condition were recorded. Each trial began with a small set of practice items. Overall performance on this measure was the standardized Inhibition versus Color Naming contrast scaled score. Symptom severity. The Conners' Rating Scale-Revised (Conners, 1998a (Conners, , 1998b ) was used to assess symptoms of ADHD (inattention, impulsivity, hyperactivity). For the purposes of this study, the Conners' Global Index-Restless/Impulsive composite score (CGI-R/I) was used as a measure of ADHD symptoms. The Hyperactivity and Attention Problems scales from the Behavior Assessment System for Children, 2nd ed., (BASC-2) (Reynolds & Kamphaus, 2004 ) were used to assess the level of parent-reported hyperactivity and attention problems.
Image Acquisition and Preprocessing
Magnetic resonance images were obtained on a General Electric Elscint (Milwaukee, Wisconsin) 2T Prestige scanner. Images were acquired using three-dimensional gradient recalled acquisitions in the steady state (3D-GRASS) with a repetition time (TR) ϭ 33 ms, echo time (TE) ϭ 12 ms, and a flip angle of 60°degrees to obtain a 256 ϫ 192 ϫ 192 volume of data with a spatial resolution of 1 mm ϫ 1 mm ϫ 1 mm. Participants practiced holding still and habituating to the scanner environment in a mock scanner for about 30 min prior to the MRI scan.
Image analysis. All MR images were processed using the FreeSurfer 4.5.0 image analysis suite Fischl & Dale, 2000) on a Linux platform. The FreeSurfer analysis pipeline was used for motion correction, removal of nonbrain matter identified as dura matter or skull using a watershed/hybrid surface deformation process (Segonné, Pacheco, & Fischl, 2007) , automated talairach transformation, subcortical white matter and gray matter structures (Fischl et al., 2002 (Fischl et al., , 2004 , tessellation of the gray and white cortical boundary, automated topology defect correction (Fischl, Liu, & Dale, 2001; Segonné et al., 2007) , and surface deformation for optimal differentiation of white and gray matter and gray and cerebrospinal fluid intensity boundaries Dale & Sereno, 1993; Fischl & Dale, 2000) . This measurement technique has been validated manually (Kuperberg et al., 2003) and histologically (Rosas et al., 2002) . Surface-based coordinate maps for this study were smoothed using a Gaussian kernel across the surface with a full width half maximum of 10 mm and averaged across all participants with the high-dimensional spherical averaging procedure to align and orient cortical folding patterns . This set of procedures aligns individual participant's cortical surface anatomy to an averaged group template, allowing for an accurate measurement of cortical thickness for each participant. Cortical thickness was estimated at each vertex, and cluster-wise correction for multiple comparisons was analyzed with the use of False Discovery Rate (FDR) of q ϭ .05 (Genovese, Lazar, & Nichols, 2002) . Each step was carried out sequentially on each participant's T1 image prior to statistical analysis. Individual T1 images required roughly 40 hr of preprocessing before the cortical maps were produced, at which point they were manually checked for intensity normalization errors in the pial and white matter boundary using FreeSurfer.
Statistical Analysis
Analysis of variance (ANOVA) was used to determine if there were any statistically significant group differences with respect to age, DAS-GCA, or total brain volume between the ADHD-C and typically developing control participants. A Pearson's chi-square analysis (
2 ) was used to determine group differences in gender. Analysis of covariance (ANCOVA) (DAS-GCA controlled) was used to determine group differences in Inhibition scores, and multivariate analysis of variance (MANOVA) was used to assess group differences in composite scores on behavioral questionnaires.
Analysis of cortical thickness between groups was carried out using FreeSurfer 4.5 Fischl & Dale, 2000; Fischl et al., 1999) with general linear models. Group differences were analyzed using QDEC (Query, Design, Estimate, and Contrast) single binary application with a false discovery rate (FDR) of q ϭ .05 for cluster-wise corrections for multiple comparisons. Linear regression analyses were used to investigate the relationship between cortical thickness, inhibitory control, and behavioral measures, while statistically controlling for the effects of overall intellectual functioning using the overall ADHD and Control sample. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. This procedure has been described previously (Shaw, Greenstein, et al., 2006) .
Results
Demographic Variables
Separate ANOVA procedures found statistically significant differences between ADHD and Control participants in intellectual ability, F(1, 46) ϭ 6.742, p ϭ .013, but no differences in age, F(1, 46) ϭ 1.069, p ϭ .307, or reading ability, F(1, 46) ϭ 3.137, p ϭ .083. ADHD participants demonstrated significantly lower intellectual ability (DAS-GCA) compared with control participants, though performance was still within the average range. Intellectual ability has been found to moderate cortical thickness measurements (Shaw, Greenstein, et al., 2006) ; thus, intellectual ability was used as a covariate in cortical thickness analyses (see below). Groups did not differ by gender based on Pearson's chi-square analysis, 2 (1) ϭ .279, p ϭ .597. The reader is referred to Table  1 for descriptive and statistical analysis of demographic variables.
Neuropsychological Variables
ANCOVA (DAS-GCA controlled) was used to determine if groups differed on the Delis-Kaplan Executive Function System
Color-Word Inhibition Subtest (Standard score) (D-KEFS) Inhibition task. There were no statistically significant group differences on D-KEFS Inhibition, F(1, 46) ϭ 1.052, p ϭ .311, 2 ϭ .023. ADHD and Control participant means, standard deviations, and statistical p values for parent and teacher behavioral measures as well as inhibitory control measures are presented in Table 1. MANOVA revealed statistically significant group differences on parent reported behavioral symptoms. Analyses found significant differences on parent reports: CGI-R/I Parent Report, F(1, 46) ϭ 75.802, p ϭ .000; BASC-2 PRS (Hyperactivity), F(1, 46) ϭ 67.089, p ϭ .000; and BASC-2 PRS attention problems, F(1, 46) ϭ 92.234, p ϭ .000. An ANOVA revealed significant differences between ADHD and Control groups on teacher-reported behavioral symptoms: CGI-R/I Teacher Report, F(1, 46) ϭ 31.043, p ϭ .000.
Total Brain Volume
No significant difference emerged between ADHD and Control groups with regard to overall brain volume, F(1, 46) ϭ .292, p ϭ .591. Means and standard deviations for total brain volume are shown in Table 2 .
Cortical Thickness
There was a statistically significant difference in cortical thickness between the ADHD and Control participants in the right rostral ACC (p ϭ .014) after correction for multiple comparisons (FDR ϭ .05). There were no significant differences in any of the other ACC cortical regions. ADHD and Control group's means and standard deviations for cortical thickness measures are presented in Table 2 . 
Effects of Psychostimulant Treatment on Cortical Thickness
No statistically significant differences between the ADHDtreated and ADHD not-treated groups on right rostral ACC cortical thickness were observed (p ϭ .513). The analysis was conducted on the right rostral ACC only because it was the only region that was significantly different between the ADHD and Control groups.
Brain-Behavior Relationships
Linear regression models indicate that for this sample, a significant amount of the variance in BASC-2 Hyperactivity, ⌬R 2 ϭ .374, F(1, 34) ϭ 19.726, p Ͻ .000; BASC-2 Attention, ⌬R 2 ϭ .396, F(1, 34) ϭ 21.595, p Ͻ .000); and CGI-R/I Parent Report, ⌬R 2 ϭ .334, F(1, 34) ϭ 16.563, p Ͻ .000; was explained by right rostral ACC cortex thickness with DAS-GCA held constant. This suggests that nearly 37.4% of the variance in BASC-2 Hyperactivity, 39.6% of the variance in and BASC-2 Attention, and about 33.4% of the variance in CGI-R/I parent-reported levels of ADHD symptoms can be accounted for by right rostral ACC thickness. Linear regression analyses were not significant for CGI-R/I Teacher Report or D-KEFS Inhibition performance. See Table 3 for regression analysis results for brain-behavior relationships.
Discussion
Results suggest significant cortical thinning of the right rostral ACC in children with ADHD. In addition, right rostral ACC thickness accounted for a significant amount of the variance in parent-reported symptoms of ADHD. No such relationship emerged between cortical thickness and inhibitory control performance or teacher-reported symptoms of ADHD.
There have been several regions of the cerebral cortex implicated in ADHD symptoms. Perhaps the most consistent findings include abnormalities of the ACC. Numerous studies in ADHD reported dysfunction in inhibitory control, attention, motor control, and continuous monitoring of behavior as well as volumetric reductions of the ACC (Bush et al., 1999 (Bush et al., , 2008 Makris et al., 2007 Makris et al., , 2010 Pliszka et al., 2006) . In addition, the ACC and functional networks play a key role in many of the underlying behavioral impairments in ADHD, including inhibitory control Note. Regions of interest. ADHD ϭ attention-deficit/hyperactivity disorder; ACC ϭ anterior cingulate cortex.
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(e.g., via related motor inhibition networks), feedback-based decision making and error detection, and vigilance (Botvinick, Cohen, & Carter, 2004; Bush et al., 1999) . These findings are corroborated by findings of abnormal functional activation of the ACC during a Go/No-Go inhibition task , stop signal reaction time task (McAlonan et al., 2009) , and Stroop inhibitory control task (Bench et al., 1993) . Thus, results from the current study expand upon existing studies and suggest reductions in cortical thickness of the right rostral ACC may be related to specific behavioral deficits in ADHD. It is also important to note that our findings were specific to the right rostral ACC and not right caudal ACC or left rostral or caudal ACC. This finding warrants further investigation into the functional connectivity of the right rostral ACC as a potential biomarker for symptoms of hyperactivity, impulsivity, and inattention.
Regression models were used to determine the amount of variance in cortical thickness that could be accounted for by performance on a measure of inhibitory control and parent-and teacherreported levels of hyperactivity, impulsivity, and attention problems, for example, BASC-2 Hyperactivity and Attention Parent Reports and Conners' Global Index Restless/Impulsive (CGI-R/I) parent and teacher Reports). In general, the models found BASC-2 hyperactivity and attention measures from parent reports predicted a significant amount of the variance in the right rostral ACC. In addition, the CGI-R/I parent report also predicted a significant amount of variance in cortical thickness (e.g., 33%). CGI-R/I teacher reports, however, predicted only 7% of the variance in right rostral ACC thickness, which was not statistically significant.
These findings suggest a brain-behavior relationship between right rostral ACC thickness and symptoms of hyperactivity, impulsivity, and inattention. Previous work has shown that cortical thinning appears to be present in many brain regions in ADHD (Narr et al., 2009 ) and may be associated with worse clinical outcomes (Shaw, Lerch, et al., 2006) . Others using functional MRI paradigms have shown reduced activation (Bush et al., 1999) as well as complete failure of typical ACC activation patterns for ADHD groups during inhibition tasks . This is the first study to report a relationship between cortical thinning of the right rostral ACC and symptoms of hyperactivity/impulsivity and attention but not inhibitory control performance in ADHD.
Findings may provide evidence for the development of neuroimaging endophenotypes for ADHD. Neuroimaging endophentoypes provide ways of developing measurable markers within brain structures or brain functioning that relate to or predict genetic susceptibility or risk (Glahn, Thompson, & Blangero, 2007) . For example, neurological endophenotypes can be used to index genetic risk or vulnerability, help identify behavior-specific quantitative trait loci, and provide specific ways of improving signal to noise by quantifying action-specific genetic function (Gottesman & Gould, 2003) . Findings of significant cortical thinning of the right rostral ACC, as opposed to other ACC regions, in ADHD provide new insights into the neural underpinnings of behavioral regulation problems in ADHD, and impulsivity in general, that are likely moderated by specific dopaminergic gene (e.g., DRD4 and DAT) polymorphisms (Congdon, Lesch, & Canli, 2008) . Furthermore, continued study and development of neuroimaging endophenotypes may provide avenues of extending research on ADHD into animal models, which will allow for a deeper understanding of the neuroscience and neurobiology of ADHD (Gottesman & Gould, 2003) . This research has the potential to also catalyze research and development of psychostimulant medications for ADHD and disruptive behavior disorders from a symptom-specific perspective.
Findings suggest executive functioning impairments (e.g., as assessed by Stroop task) may not be specific to ADHD. This suggestion is important given that clinical assessment and differential diagnosis of ADHD sometimes includes neuropsychological measures of executive functioning (Barkley, 2005) . In addition it has been observed that as many as half of children with ADHD may not demonstrate executive functioning impairments when executive functioning is measured with inhibitory control tests (Biederman et al., 2004; Nigg, Willcutt, Doyle, & Sonuga-Barke, 2005) . This finding has prompted work on the development and investigation of a neuropsychological "executive deficit type" of ADHD in the Diagnostic and statistical manual of mental disorders, 5th ed. . Such work is critically important Note. Group membership (ADHD and Control) and DAS-GCA (an estimate of IQ) were included as covariates in the regression models. ADHD ϭ attention-deficit/hyperactivity disorder; BASC-2 Hyperactivity ϭ Behavioral Assessment Scale for Children, 2nd ed., Hyperactivity Scale T-Score; BASC-2 Attention ϭ Behavioral Assessment Scale for Children, 2nd ed., Attention Scale T-Score; CGI-R/I Parent ϭ This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
for understanding the behavioral heterogeneity of ADHD and multiple pathways to symptoms and for the development of symptom-specific treatments for ADHD. Despite being one of the most commonly studied executive functions in ADHD (Willcutt, Doyle, Nigg, Faraone, & Pennington, 2005) , the role of inhibitory functioning needs further clarification and should not weigh heavily into clinical diagnostic decisions when assessing for ADHD.
Comprehensive neuropsychological assessments, encompassing a wide-range of behavioral, psychological, social, and cognitive functions are recommended over brief assessments that focus on executive functioning. The current study was limited in sample size, particularly when the ADHD group was subdivided into those with psychostimulant treatment history and those without. This limited the statistical power somewhat, though the overall sample size of 47 is relatively common in the neuroimaging literature because of inherent costs and time required for MRI methods. The result of nonsignificant group differences on Stroop inhibitory control has important implications, especially when viewed as a measure of executive functioning, which is sometimes considered a common impairment in ADHD. Measures of inhibitory control alone are not considered a robust measurement of executive functioning. There are many neuropsychological tests thought to measure executive functioning, including working memory, planning, sustained attention, and cognitive flexibility, all of which have been found to be impaired in ADHD . Thus, although this study was limited in its depth of assessing neuropsychological functioning by only including one measure of inhibitory control, the Stroop inhibitory control task was deliberately chosen as an outcome measure based on its importance and functional relationship to ADHD (Barkley, 1997; Willcutt et al., 2005) . Lastly, the decision to focus on the ACC as the only region of interest in this study limits the interpretation and brain-behavior relationships under study. The cognitive processes involved in hyperactive behavior, inattention, and inhibitory control or cognitive interference are highly complex and not simply modulated by the ACC but rather a complex network of brain circuitry and processes (Hart et al., 2013) . Future studies should continue to focus on studying brain-behavior relationship by combining several methodologies (e.g., MRI, functional MRI, DTI, and cognitive and neuropsychological measures) in order to capture the intricate systems involved in complex behavior.
